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Summary &horbar; The effect of fish oil supplementation on intake, digestibility and the volatile fatty acid profile in dairy cows was investigated in two trials. In each of the two trials, six cows received a diet based on maize silage in a latin square design. In the first trial, the cows were fitted with ruminal and duodenal cannulae and their diet was either supplemented or not with 300 mL fish oil and infused either into the rumen or the duodenum. In the second trial, the cows were not cannulated and their diet was either supplemented or not with 200 or 400 mL fish oil given orally. In both trials, the fish oil reaching the rumen decreased (P < 0.01) feed intake, increased (P < 0.01) the organic matter and fibre digestibility, and the percentage of propionate in the volatile fatty acid profile. These increases were higher for the 400 mL supplement than for the 200 mL one. The long-chain fatty acid pattern in the duodenum showed a high degree of hydrogenation of 20-and 22-carbon (Sanders, 1993 (Chilliard et al, 1993 ). This suggests a metabolic effect of lipids. A specific effect of some FA which are produced by the hydrogenation of fish oil in the rumen is suggested.
The decrease in intake with fish oil supply was significant for 400 mL/day (-3.7 kg DM/day) but not for 200 mL/day in trial 2, whereas a decrease by 3.6 kg DM/day was found in trial 1 for treatment R (300 mL/day). This decrease was higher than in a previous experiment (Chilliard and Doreau, 1997a) in which a daily supply of 300 mL/day of the same fish oil given orally decreased intake by only 1.6 kg DM/day. Nicholson and Sutton, 1971; Storry et al, 1974 ). This result is thought to be due to a modification of the ruminal microbial ecosystem, as occurs with 18-carbon polyunsaturated FA. A decrease in cellulolytic and methanogenic bacteria is observed with most fat sources. The increase in propionate was also due to the competition for metabolic hydrogen between methane and propionate production pathways (Demeyer and Van Nevel, 1995; Doreau and Ferlay, 1995) .
The shift in acetate and propionate proportions was significant at 400 mL supply, a nonsignificant tendency being found at 200 mL supply. This result is intermediate between that of Nicholson and Sutton (1971) who found a variation in VFA proportions as soon as 125 mL of cod liver oil were given daily, and that of Tanaka (1970) in which VFA proportions remained constant until 200 mL of cod oil daily, then were modified from 300 mL daily. Collectively, these results do not indicate the occurrence of a lower level of fish oil supply which modifies the ruminal VFA proportions.
The decrease in the acetate:propionate ratio probably contributed to the decrease in mammary de novo FA synthesis, which requires mainly acetate as precursor. In trial 1, the milk fat content was 35.4 g/kg for diet C 1 and 25.1 g/kg for diet R. The decrease in shortand medium-chain FA de novo synthesis accounted for less than half the total decrease in milk fat (Chilliard and Doreau, 1997b ).
Digestibility
The increase in digestibility when fish oil was added is highly surprising. The fact that results of the two experiments are consistent gives reliability to this assessment. Generally, the addition of lipids to ruminant diets decreases DM and especially cell-wall digestibility, or does not modify them (Palmquist and Jenkins, 1980; Jenkins, 1993) . In some cases, slight increases in digestibility have been observed with different lipid supplements (Mir, 1988; Elmeddah et al, 1991) . With hydrogenated fish oil, DM and/or fibre digestibility was either depressed (Sundstol, 1974) or unmodified (Doreau, 1992 No comprehensive explanation can be proposed to understand the variation in digestibility observed in our trials. The decrease in feed intake may partially explain an increase in digestibility . The modification of the VFA profile suggests a change in the ruminal microbial ecosystem but, contrary to the general trend when the diets are enriched in lipids, this does not result in a lower digestibility. Indeed, the magnitude of the increase in propionate in VFA is often related to that of the decrease in digestibility (Palmquist and Jenkins, 1980 Doreau and Ferlay (1994 
